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connection pipe between a hollow fiber membrane module case having hollow fiber 
membranes included therein and rotatably fixed on a rotative body and a 
container having a flexible resin contained therein. 

SOLUTION: A particular number of hollow fiber membranes are bundled and 
their end parts are stopped and are filled in a hollow fiber membrane module 
case 4 and a bonding jig 7 is fixed to an end part of the case 4 by means of a 
jig 6. The bonding jig 7 is connected to an adhesive container 1 1 with an 
injection tube 8 and a nozzle 5 of the hollow fiber membrane module case 4 is 
connected to a flexible resin container 12 via a pneumatically operated valve 
10 with an injection tube 9. The adhesive container 1 1 and a flexible resin 
container 12 are filled with an adhesive and a flexible resin, respectively, 
and the pneumatically operated valve 10 is closed and centrifugal bonding is 
started. The adhesive is injected from the adhesive container 11 and a 
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rotation of a rotative body of a centrifugal bonding device so that bonding 
time is largely shortened. 
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(54) TWO-LAYER CENTRIFUGAL BONDING DEVICE OF HOLLOW FIBER MEMBRANE MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten bonding time by 
providing a pneumatically operated valve capable of opening 
and closing a passage in a midway of a connection pipe 
between a hollow fiber membrane module case having hollow 
fiber membranes included therein and rotatably fixed on a 
rotative body and a container having a flexible resin contained 
therein. 

SOLUTION: A particular number of hollow fiber membranes are 
bundled and their end parts are stopped and are filled in a 
hollow fiber membrane module case 4 and a bonding jig 7 is 
fixed to an end part of the case 4 by means of a jig 6. The 
bonding jig 7 is connected to an adhesive container 1 1 with an 
injection tube 8 and a nozzle 5 of the hollow fiber membrane 
module case 4 is connected to a flexible resin container 12 via 

a pneumatically operated valve 10 with an injection tube 9. The adhesive container 1 1 and a flexible 
resin container 12 are filled with an adhesive and a flexible resin, respectively, and the pneumatically 
operated valve 10 is closed and centrifugal bonding is started. The adhesive is injected from the 
adhesive container 11 and a rotatable rack 1 is rotated for a specified period of time before the 
pneumatically operated valve 10 is fully opened and the resin is injected from the flexible resin 
container 12 and rotation of the rack 1 is stopped after an elapse of a specified period of time. 
Bonding is carried out without stopping rotation of a rotative body of a centrifugal bonding device so 
that bonding time is largely shortened. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the two-layer centrifugal adhesion equipment of the hollow fiber module which manufactures the 
hollow fiber module which fixed many hollow fiber edges with adhesives, covered the inside of jointing of this 
hollow fiber edge in the flexible resin layer, and reinforced the hollow fiber of an adhesion interface Two-layer 
centrifugal adhesion equipment of the hollow fiber module characterized by establishing the valve means which 
can open and close the passage of this piping between piping which connects the flexible resin container which 
is fixed to body of revolution and holds a pivotable hollow fiber module case and flexible resin while holding a 
hollow fiber. 

[Claim 2] Said valve means is two-layer centrifugal adhesion equipment of the hollow fiber module according 
to claim 1 characterized by constituting from an Ayr actuation valve which can open and close the passage of 
piping which connects said hollow fiber module case and said flexible resin container by supplying a 
compressed air from the exterior of this body of revolution through Ayr piping prepared in the revolving shaft 
of said body of revolution . 

[Claim 3] Said valve means is two-layer centrifugal adhesion equipment of the hollow fiber module according 
to claim 1 characterized by constituting from an Ayr driving cylinder valve which can open and close the 
passage of piping which connects said hollow fiber module case and said flexible resin container by supplying a 
compressed air from the exterior of this body of revolution through Ayr piping prepared in the revolving shaft 
of said body of revolution . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the centrifugal adhesion equipment of the hollow fiber module 
which a centrifugal force is made to act on a hollow fiber module, and closes a hollow fiber edge with 
adhesives, and relates to the two-layer centrifugal adhesion equipment of the hollow fiber module which 
manufactures a hollow fiber module in detail by two-layer centrifugal adhesion which reinforces the hollow 
fiber of an adhesion interface by flexible resin. 
[0002] 

[Description of the Prior Art] Since a hollow fiber module can take the large film surface product per unit 
volume, generally it is used to a reverse osmotic membrane, ultrafiltration membrane, a micro filter, etc. As an 
approach to assemble a hollow fiber module First, insert a hollow fiber bundle in a case and, subsequently the 
edge of a hollow fiber bundle is filled. Subsequently, this case is rotated, adhesives are slushed in the condition 
of having made the centrifugal force acting on the both ends, between hollow fiber bundles and between this 
hollow fiber bundle and a case, after carrying out adhesion immobilization of the edge of a hollow fiber bundle 
and a case, it cuts and opening of the edge of this hollow fiber bundle is carried out, and a hollow fiber module 
is manufactured. 

[0003] Although an epoxy resin or urethane resin is generally used as adhesives for carrying out adhesion 
immobilization of the edge of a hollow fiber bundle and a case, since adhesives, such as this, have high 
viscosity, in the manufacture phase of the above-mentioned hollow fiber module, first, adhesives invade 
through the comparatively big clearance between a case and a hollow fiber bundle, and, subsequently invade 
through the comparatively small clearance between hollow fiber bundles. 

[0004] For this reason, to the adhesion interface of a hollow fiber and adhesives, adhesives may harden only in 
the condition by which coating was carried out thinly. Since such a part was close to the nozzle used as the gate 
of the undiluted solution of a hollow fiber module, or filtrate, when the service condition was severe, it had a 
possibility that a hollow fiber might break with the above-mentioned adhesion interface. 
[0005] Since the air scrubbing method which this hollow fiber is vibrated and eliminates the solid content 
adhering to a hollow fiber with air is especially adopted by condensation-processing of a nuclear power plant, or 
turbidity reduction processing of a waterworks, reinforcement of the hollow fiber of an adhesion interface is 
important. 

[0006] For this reason, as indicated by JP,61-132002,U, JP,61-157308,A, and JP,62- 144708, A, the technique of 
two-layer centrifugal adhesion'of reinforcing the part of the above-mentioned adhesion interface by flexible 
resin is proposed. After adhesives hardened this etc. as a conventional example of a two-layer centrifugal 
adhesion technique and stopping centrifugal adhesion equipment, flexible resin was set and it was pouring in by 
centrifugal adhesion again. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in manufacture of a hollow fiber module, if the cure rate 
of adhesives was made quick, since the hardening exoergic temperature of adhesives would become high and 
the crack of jointing and exfoliation with a case would occur, the cure rate of adhesives needed to be made late 
as much as possible, and, for this reason, the setting time of long duration was needed. 
[0008] Moreover, flexible resin had the problem of requiring twice [ in case the whole adhesion time amount 
does not perform reinforcement by flexible resin / more than ] as many time amount as this, when the setting 
time started for a long time and adopted two-layer centrifugal adhesion, since heat was around taken even if 
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there are few amounts of resin and they make resin temperature high, since it is used only for reinforcement of 
an adhesion interface. 

[0009] This invention solves said technical problem, and the place which makes into the object uses as an offer 
plug the two-layer centrifugal adhesion equipment of the hollow-fiber module with which it can heighten the 
protective effect of an adhesion interface as flexible resin enters to the back between hollow-fiber bundles while 
aiming at compaction of adhesion time amount by carrying out an adhesion process, without suspending the 
revolution of the body of revolution of centrifugal adhesion equipment in case two-layer centrifugal adhesion is 
carried out with adhesives and flexible resin. 
[0010] 

[Means for Solving the Problem] Without suspending the revolution of the body of revolution of centrifugal 
adhesion equipment, after impregnation of adhesives is completed by centrifugal adhesion, as a result of 
inquiring wholeheartedly, in order that this invention person etc. may solve the above-mentioned technical 
problem If the compressed air is introduced from the exterior of this body of revolution through Ayr piping 
prepared in the revolving shaft of this body of revolution, a valve means to open and close the passage of 
flexible resin by this compressed air is operated and flexible resin is poured in Hardening of adhesives and 
hardening of flexible resin are made to abbreviation coincidence, moreover, flexible resin sinks in to the back 
between hollow fiber bundles, it finds out that the protective effect of an adhesion interface is also large, and 
this invention is completed. 

[001 1] Namely, the typical configuration concerning this invention for attaining said object In the two-layer 
centrifugal adhesion equipment of the hollow fiber module which manufactures the hollow fiber module which 
fixed many hollow fiber edges with adhesives, covered the inside of jointing of this hollow fiber edge in the 
flexible resin layer, and reinforced the hollow fiber of an adhesion interface Between piping which connects the 
flexible resin container which is fixed to body of revolution and holds a pivotable hollow fiber module case and 
flexible resin while holding a hollow fiber By supplying the compressed air from the exterior of this body of 
revolution through Ayr piping prepared in the revolving shaft of said body of revolution It is two-layer 
centrifugal adhesion equipment of the hollow fiber module characterized by preparing the Ayr actuation valve 
which can open and close the passage of piping which connects said hollow fiber module case and said flexible 
resin container. 

[0012] What is necessary is just to have flexibility like urethane resin and silicone resin for pressure resistance 
of the adhesives used in the above-mentioned configuration which is generally used to immobilization of a 
hollow fiber in an epoxy resin, urethane resin, etc. to be high, and required [ to be construction material with 
flexible resin softer than said adhesives ]. It is resin with an elastic modulus preferably smaller than the hollow 
fiber used. 

[0013] Furthermore, since an adhesives layer is formed in an inside [ on which a centrifugal force acts ], i.e., 
adhesion interface of hollow fiber module, side and does not become protection of a hollow fiber as a 
combination of adhesives and flexible resin when the way of adhesives has small specific gravity, the way of 
adhesives needs to choose so that specific gravity may become large. Furthermore, although that in which 
adhesives have adhesive strength firmly with a hollow fiber is chosen, flexible resin may have a hollow fiber 
and adhesive strength, or there may be. [ no ] 

[0014] Moreover, in the above-mentioned configuration, although polysulfone system resin, poly aery lonitrile 
system resin, fluororesin, polyolefin resin, cellulose type resin, etc. can be applied and it is not limited 
especially, especially when a hollow fiber with small tensile strength and ductility is used, it is effective [ the 
construction material of a hollow fiber ] like polysulfone system resin, acrylonitrile system resin, and cellulose 
type resin. 

[0015] Moreover, what is necessary is to prepare the Ayr actuation valves, such as a ball valve and a butterfly 
valve, as a valve means between piping which connects a hollow fiber module case and a flexible resin 
container, to start the revolution of body of revolution, where this Ayr actuation valve is closed, to open this 
Ayr actuation valve and just to pour in flexible resin after predetermined time. 

[0016] If this Ayr actuation valve is constituted so that the passage of flexible resin may be made to open for 
free passage or intercept by supplying the compressed air from Ayr piping prepared in the revolving shaft of the 
body of revolution of centrifugal adhesion equipment, it is desirable. 

[0017] Furthermore, if it constitutes so that the tube which has the elasticity used as piping for using the Ayr 
actuation cylinder valve and introducing flexible resin instead of said Ayr actuation valve preferably may be 
pressed down from the outside, or pressing down may be canceled and the passage of flexible resin may be 
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intercepted or opened for free passage, workability will improve that what is necessary is just to exchange the 
flexible resin hardened within this tube the whole tube. 

[0018] In order to make the setting time of adhesives and flexible resin regularity, as for the two-layer 
centrifugal adhesion equipment of the hollow fiber module of this invention, it is desirable that the temperature 
control of the inside of centrifugal adhesion equipment can be carried out. 
[0019] 

[Embodiment of the Invention] One operation gestalt of the two-layer centrifugal adhesion equipment of the 
hollow fiber module applied to this invention with drawing is explained concretely. The mimetic diagram 
showing the configuration of the two-layer centrifugal adhesion equipment of the hollow fiber module which 
drawing 1 requires for this invention, the elements on larger scale showing signs that the edge of a hollow fiber 
bundle pasted up drawing 2 by two-layer with adhesives and flexible resin, and drawing 3 are drawings 
showing the configuration of the Ayr driving cylinder valve. 

[0020] The two-layer centrifugal adhesion equipment A of the hollow fiber module concerning this invention 
has the revolution means 3, such as the carousel 1 used as the body of revolution rotated centering on a 
revolving shaft 2, and a motor made to rotate a carousel 1 through a revolving shaft 2, as shown in drawing 1 . 
The hollow fiber module case 4 is fixed to a carousel 1, and the adhesion fixture 7 is fixed to the ends of this 
hollow fiber module case 4 with the presser-foot fixture 6. 

[0021] The adhesives container 1 1 which holds adhesives, such as an epoxy resin and urethane resin, is 
connected to the adhesion fixture 7 by the impregnation tube 8 used as piping. Moreover, it connects with the 
nozzle 5 of the hollow fiber module case 4 by the impregnation tube 9 by which the flexible resin container 12 
which holds urethane resin and the flexible resin which has flexibility like silicone resin serves as piping 
through the Ayr actuation valve 10 which consists of a ball valve used as a valve means, a butterfly valve, etc. 
[0022] Moreover, the rotary seal 14 is formed in covering 17 so that a carousel 1 and a revolving shaft 2 may 
have consistency, and the compressed air generated by this rotary seal 14 by the compressor which is not 
illustrated from the outside of the carousel 1 which is body of revolution circulates the Ayr piping 16, is 
supplied through a control lever 1 5, and is further supplied to the Ayr actuation valve 10 through the Ayr piping 
13 from a rotary seal 14. 

[0023] Thereby, the Ayr actuation valve 10 can be opened and closed, without stopping a revolution of a 
carousel 1 by supplying the compressed air from the exterior of a carousel 1 through the Ayr piping 13 prepared 
in the revolving shaft 2 of a carousel 1, and passage of the impregnation tube 9 can be opened now by operating 
a control lever 1 5 and closed through this Ayr actuation valve 10. 

[0024] The example of the hollow fiber module manufactured by the two-layer centrifugal adhesion equipment 
A of the hollow fiber module of the above-mentioned configuration is explained using drawing 1 and drawing 
2 . First, the hollow fiber 18 with a cut off molecular weight [ 13000 ] and a yarn outer diameter of 1.35mm 
made from the poly acrylic nitril is made into 2350 bundles, the edge is filled, and a bore is 3 inches (about 
83mm). The hollow fiber module case 4 made from PVC is filled up, and the adhesion fixture 7 is fixed to the 
edge of this hollow fiber module case 4 with the presser-foot fixture 6. 

[0025] The adhesives container 1 1 is connected to the adhesion fixture 7 by the impregnation tube 8, and the 
flexible resin container 12 is connected to the nozzle 5 of the hollow fiber module case 4 by the impregnation 
tube 9 through the Ayr actuation valve 10. 

[0026] The adhesives container 1 1 is filled up with 260g 2 liquid type epoxy resin 1 la used as adhesives, 
respectively, the flexible resin container } 2 is filled up with 55g 2 liquid type silicone resin 12a used as flexible 
resin, respectively, and centrifugal adhesion is started where the Ayr actuation valve 10 is closed. At this time, 
the inside of centrifugal adhesion equipment A was kept warm at 35 degrees C, the carousel 1 was rotated by 
300rpm, and centrifugal adhesion was carried out. At this time, epoxy resin 11a which becomes adhesives from 
the adhesives container 1 1 is poured in. 

[0027] And 5 minutes after starting a revolution of a carousel 1, silicone resin 12a which opens the Ayr 
actuation valve 10 and becomes flexible resin from the flexible resin container 12 was poured in. And when the 
revolution of this carousel 1 was stopped and the hollow fiber module was picked out from centrifugal adhesion 
equipment A 7 hours after the revolution initiation event of a carousel 1, it had hardened to extent to which 
epoxy resin 1 la or silicone resin 12a does not flow, either. 

[0028] Here, predetermined conditions are set up, respectively according to the magnitude of the hollow fiber 
module which manufactures the injection rate and impregnation start time of adhesives and flexible resin, the 
filling factor of a hollow fiber bundle, the diameter of a tube, the grouting velocity of adhesives, the class of 
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adhesives, the class of flexible resin, etc. 

[0029] Moreover, when the hollow fiber module manufactured as mentioned above was cut to the longitudinal 
direction and the cross section for jointing was observed, epoxy resin 1 la and silicone resin 12a were divided 
into two-layer to the interior of 18 bundles of hollow fibers, and having formed and hardened the interface of an 
abbreviation perpendicular to the longitudinal direction of a hollow fiber 18 was checked. 
[0030] Next, as other configurations of the two-layer centrifugal adhesion equipment of the hollow fiber module 
concerning this invention, the Ayr driving cylinder valve 21 as shown in drawing 3 can also be used instead of 
said Ayr actuation valve 10. The Ayr actuation cylinder valve 21 presses down from the outside the 
impregnation tube 9 which the press member 22 moves up and down by the compressed air supplied through 
the Ayr piping 13, and has elasticity, or cancels pressing down, and closes or opens this impregnation tube 9. 
[0031] When the Ayr actuation valves 10, such as the above-mentioned ball valve and a butterfly valve, are 
used, in order to remove silicone resin 12a hardened inside this Ayr actuation valve 10, the activity of 
disassembly of Ayr actuation valve 10 body etc. is needed, but workability is [ that what is necessary is to 
picking-remove silicone resin 12a hardened inside the impregnation tube 9 this whole impregnation tube 9, and 
just to exchange it ] good when the Ayr actuation cylinder valve 21 is used. 
[0032] 

[Effect of the Invention] Since this invention has the configuration and operation like ****, in case it carries out 
two-layer centrifugal adhesion of adhesives and the flexible resin, it is carrying out an adhesion process, without 
stopping the revolution of the body of revolution of centrifugal adhesion equipment, and can shorten adhesion 
time amount substantially. 

[0033] Moreover, since flexible resin enters to the back between hollow fiber bundles, the protective effect of 
an adhesion interface can be heightened. 



[Translation done.] 
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